Background: Lay support has been associated with improved breastfeeding practices, but studies of programs that engage men in breastfeeding support have shown mixed results and most are from high-income countries. The purpose of our research is to review strategies to engage men in exclusive breastfeeding (EBF) promotion or support in 28 project areas across 20 low-and middle-income countries. This information may be used to inform program implementers and policymakers seeking to increase EBF. Methods: We tested the difference between baseline and final EBF proportions using Pearson's chi-square (a = 0.05) and identified project areas with a significant increase. We categorized male engagement strategies as low-and high-intensity, using information from project reports. We looked for patterns by intensity and geography and described strategies used to engage men in different places. Results: Twenty-eight projects were reviewed; 21 (75%) were in areas where a statistically significant increase in EBF was observed between the beginning and end of the project. A variety of high-and low-intensity male engagement strategies was used in areas with an increase in EBF prevalence and in all geographic regions. High-intensity strategies engaged men directly during home or health visits by forming men's groups and by working with male community leaders or members to promote EBF. Low-intensity strategies included large community meetings that included men, and radio messages, and other behavior change materials directed towards men. Conclusion: Male engagement strategies took many forms in these project areas. We did not find consistent associations between the intensities or types of male engagement strategies and increases in EBF proportions. There is a gap in understanding how gender norms might impact male involvement in women's health behaviors. This review does not support the broad application of male engagement to improve EBF practices, and we recommend considering local gender norms when designing programs to support women to EBF.
Background
Gender factors affect maternal and child health in many ways and often manifest in terms of gender inequality through control of resources, decision-making, and access to health information, which can affect behaviors that in turn affect the mother's and her child's health [1] . The relationship of breastfeeding with gender equality raises the question of whether breastfeeding is solely the responsibility of the mother [2] . Exclusive breastfeeding (EBF) has been shown to provide immediate and longterm benefits for both mothers and children [3] [4] [5] [6] [7] . Both skilled and lay (e.g., peer) support have been shown to reduce the risk of suboptimal breastfeeding practices [8, 9] with face-to-face support being the most effective for EBF [8] , but effective approaches and strategies to support in different geographic, cultural, and income contexts are still being studied.
A key constraint to EBF in some lower-and middleincome countries (LMIC) is lack of knowledge and support from household members who wield authority over many household practices, including infant feeding decisions, particularly fathers and grandmothers [10] [11] [12] [13] . There have been many social and behavior change efforts to engage men in reproductive health program interventions, but evidence regarding the impact on breastfeeding practice is mixed [1, 14] . Moreover, many of the studies about engaging men in EBF promotion and support were in higher-income countries and are thus of unknown relevance to LMIC (e.g., [15] [16] [17] [18] [19] [20] ).
The few studies conducted in LMIC showed positive EBF outcomes when men were included in interventions. An intervention in Vietnam providing fathers with breastfeeding education materials, counseling, and household visits found significantly higher EBF at 4 and 6 months, compared to mothers whose partners were not in the intervention group [21] . Similarly, an intervention in Turkey found that EBF prevalence was highest in a group where both mothers and fathers received breastfeeding education, compared to a group where only mothers received it [22] . A clinical trial in Brazil found that EBF increased where fathers were included in a breastfeeding education program [23] .
Since 1985, the United States Agency for International Development's (USAID) Child Survival and Health Grants Program (CSHGP) has supported nongovernmental organizations' (NGO) efforts to reduce maternal and child morbidity and mortality through interventions designed to address health issues, including EBF. USAID provides technical assistance to NGOs in designing, implementing, monitoring, and evaluating these projects, and maintains a database for project information.
The purpose of our research was to review strategies to engage men in supporting the practice EBF by their partner in 28 CSHGP project areas in 20 LMIC. This information may inform program implementers and policymakers seeking to increase EBF practices. Documenting and disseminating results from community-based programs in a variety of country contexts can inform strategies to reach global goals to reduce preventable child deaths.
Methods
We included all CSHGP projects beginning and ending between 2003 and 2013 that (1) reported engaging men in EBF support, (2) were conducted in LMIC in sub-Saharan Africa, Southeast Asia, South and Central Asia, or Latin America/Caribbean regions, and (3) had complete survey data. We considered survey data complete if the questions included the number of infants under 6 months of age who were exclusively breastfed in the previous 24 h, and the total number of infants under 6 months of age in the survey, with no indication of data quality concerns in the final evaluation report. The University of North Carolina's Institutional Review Board (IRB) determined that this study was not human subject research and does not require IRB approval. It is an analysis of secondary data (project reports) with no personal identifiers.
Quantitative methods
Each NGO conducted population-based knowledge, practice, and coverage surveys in their project areas at the beginning and end of their projects. These surveys were designed and conducted with assistance from USAID and employed a standardized methodology, including obtaining informed consent and data collection instruments designed by survey sampling and design experts [24] . NGOs used either 30-cluster or Lot Quality Assurance sampling methodologies to obtain project area prevalence estimates for EBF. With permission from the USAID, we extracted data from the CSHGP database and project reports. The standard calculation of EBF prevalence is the number of infants under 6 months of age who were given only breast milk in the 24 h preceding the survey divided by the number of infants under 6 months of age surveyed, times 100. We calculated Pearson chi-square statistics to test the association between time (baseline or final) and EBF using SAS (version 9.4, Cary, NC). That test indicates if the proportions are statistically different at a = 0.05.
Qualitative methods
We extracted qualitative information about EBF promotion and support strategies from project reports and thematically analyzed it to aid interpretation of our results. Our primary search terms included men, husband(s), father(s), exclusive, breastfeeding, and LAM (lactational amenorrhea method-a modern contraceptive method that requires full breastfeeding as one of the criteria for use). If searching for men, husband(s), and father(s) yielded no results, we searched for family, partner, male, and decision-maker. Upon identification of keywords in the text, we reviewed the report and any relevant annexes to ascertain the strategies used to engage men. We populated a matrix with information extracted from the reports related to male roles, EBF promotion or support activities that engaged men, activity frequency and timing, intensity of male engagement strategy, as well as quotes about male engagement or lack of male engagement, other EBF promotion or support activities, and other project health activities that did not engage men. We then organized male engagement activities by intensity and geographic region. We categorized male engagement strategy into three levels by intensity: none, low, and high. "Low" included indirect male engagement strategies such as general mass outreach efforts such as community health fairs and mass media campaigns; "high" included male engagement strategies with direct personal contact, such as interpersonal communication through home visits or through groups such as community-based organizations.
Results
Twenty-eight projects that reported strategies to engage men to promote or support EBF were included (Fig. 1) . Fifteen projects were implemented in sub-Saharan Africa, eight in South or Central Asia, four in the Latin America/Caribbean region, and one in Southeast Asia. Twenty-one project areas (75%) had significant increases in EBF prevalence at the end of project implementation (Table 1 ; Fig. 2 ).
High-intensity male engagement strategies were reported by 20 projects (Table 2) . Sixteen (80%) of the 20 projects with high-intensity male engagement strategies were in areas where EBF prevalence significantly increased. The strategies included working within men's groups (HealthRight, Kenya) and farmer development associations (Aga Khan Foundation, India and World Renew, Bangladesh); trained community members to promote EBF (Food for the Hungry, Mozambique); included men in-home visits (GOAL, Ethiopia and Mercy Corps, Tajikistan); implemented educational modules in the primary health centers specifically for couples (Project Hope, Uzbekistan), or created breastfeeding support groups for men (Helen Keller International, Niger). Some of these strategies were included in the project objectives from the planning stages, for example, as part of the project equity strategy (Helen Keller, Niger), while others were implemented after midterm evaluation findings indicated the need to engage men, considering women's lack of decision-making authority in households (HealthRight, Kenya). There were no discernable geographic patterns in terms of the form of male engagement. Four projects with high-intensity strategies did not record an increase in EBF prevalence, and most of them (ERD, Uganda; AKF, India; and HHF, Haiti) provided health education to groups, such as farmers' groups and fathers' groups.
Low-intensity male engagement strategies were used by the eight projects across nearly all regions and included large community meetings (Relief International, Niger; AME-Sada, Haiti, and World Vision, India), radio messages (Care, Sierra Leone), or other behavior change messaging and materials (Care, Nepal; Curamericas, Liberia; Wellshare International, Tanzania; and HealthPartners, Uganda). Six (75%) of the projects reporting low-intensity strategies to engage men worked where EBF prevalence significantly increased. One such project used a combination of low-intensity strategies with high frequency, including monthly community meetings and other behavior change communication materials (Care, Sierra Leone).
Eleven project reports also documented other strategies used to promote and support breastfeeding. These other strategies included training other influencers, such as mothers-in-law, strengthening community health workers' capacities, and promoting behavior change in communities with various messages and media.
Discussion
This study reviewed projects that employed strategies to engage men in EBF promotion and support in several geographic settings and calculated EBF prevalence changes in project areas. No clear pattern emerged, in terms of increased EBF prevalence where certain strategies were employed or in the choice of strategies in different geographic areas. In addition, not every project area had an increase in EBF prevalence.
Fig. 1 Flowchart for project selection
We do not know how effective the reported male engagement strategies were in engaging men because this type of analysis was not conducted as part of the project evaluations. Several independent project evaluators commented on male engagement, or lack of male engagement, in their final evaluation reports, with most indicating approval of male engagement to promote or support EBF. Only one comment considered having male volunteers speak with mothers about breastfeeding techniques as potentially inappropriate (American Red Cross, Cambodia). The final evaluator for Care's project in Sierra Leone noted that the concerted effort during project planning to include household decision-makers (men and older women) in the project approaches contributed to the adoption of positive health behaviors among women, which was revealed by women in project focus group discussions. The confidence interval was truncated at the extreme value because the margin of error rendered an improbable confidence limit
With increased emphasis on male involvement in the reproductive health care and decisions in global health, it is important to understand where engaging men as a social and behavior change approach, broadly speaking, may support EBF practice and if it could hinder it. This study provided a mainly descriptive review of strategies, and we conclude that, unlike peer support, professional support in the antenatal and postpartum periods, and other evidence-based strategies [8] , engaging men in EBF promotion and support has had mixed results and appears to be highly dependent on context. Thus, it cannot be assumed to be appropriate or effective everywhere. There is evidence of its success in some contexts, both high-(e.g., [15] ) and low-income (e.g., [21] ), but local gender factors related to decision-making, power, autonomy, and what is considered "women's space" should be understood before "engaging men" is adopted as a general approach. In addition, most projects that reported a male engagement strategy also reported engaging women (mothers and grandmothers) alongside men (Table 2 ), making it difficult to disentangle the approaches. We do not know if strategies to engage men alone would have had a different impact on EBF prevalence in these areas.
One cannot consider male engagement in women's health issues without considering the gender norms that govern relationships in households and communities. Less than one-quarter of these projects reported using formative research to inform their strategies (Table 2) . Formative research would enable the opportunity to investigate gender norms in order to create an appropriate intervention that is gender-sensitive and could, in some circumstances, be gender transformative [25] . This type of formative research could also inform a project-wide gender and social and behavior change strategy. Whereas decisions about health care often involve money for travel and services, and money is often under the jurisdiction of male authority, decisions about infant care are often left to mothers themselves. Some societies have deeply embedded cultural beliefs about the gendered division of family responsibilities, with men focusing on financial matters and women focusing on household matters, even when those women work in the formal sector or outside of the home, as documented by Nkwake [26] in Uganda. Taking care of the family, deference to men, and inequality with men at home and in public are gender norms that form a "model of domestic virtue," which has persisted over the past century [27] . Likewise, in Benin, there is evidence of persistent gender disparities regarding access to and control of resources, and men often make decisions related to health care [28] . Where women's movements are restricted or require male permission, as documented in Liberia, Sierra Leone, Nepal, Bangladesh, and Afghanistan [29] [30] [31] [32] [33] , they may not be able to access or provide peer breastfeeding support, which has been shown to reduce suboptimal breastfeeding practices [8] .
The impact of gender norms on women's infant feeding practices is not well understood. Meanwhile, there is some evidence that high rates of child stunting (low height for age) can co-exist with relatively high values for positive indicators of child health, such as immunization coverage [34] . Stunting reflects both mothers' and children's health status; where women have little autonomy, are deprived of their rights to education and health, and are forced into early marriage, their health is negatively affected [35] [36] [37] , and thus, the health of their children is negatively affected.
There is evidence of male, specifically fathers', influence on infant feeding practices [10, 38] . We found some evidence of this in project reports; at least one evaluator cited male decision-making authority in household matters. A study about engaging men to reduce malnutrition in Mozambique found that men were primary influencers for exclusive breastfeeding [39] . The influence of other household actors was not examined in this study but has been shown to influence infant feeding, particularly mothers-in-law (infants' grandmothers) [40, 41] . The influence of other household actors could confound the association between fathers and EBF. The role and influence of different household actors should be considered when planning EBF promotion and support activities as they may present barriers, or even enabling factors, to achieving the goals of the activities.
Conceptual theory about male engagement in EBF promotion and support is not well developed, and we do not know if the reported male engagement strategies effectively engaged men. We did not attempt an advanced quantitative assessment of the association of male engagement strategies with EBF prevalence changes but merely report those associations as part of our descriptive approach to documenting efforts to engage men in EBF promotion and support in LMIC. National or local campaigns to increase EBF may have contributed to prevalence changes in project areas, although we did not find evidence of such efforts in the project final evaluation reports. Nonetheless, we were careful not to ascribe EBF prevalence increase to these projects' efforts. All project final evaluation reports were program evaluations and not impact evaluations; therefore, the true extent of the impact of the strategies to engage men is unknown beyond the conclusions drawn in the reports. We did not specifically examine or describe how male engagement strategies could have a detrimental effect on EBF practice nor where male involvement in infant feeding decisions reinforces gender inequality, but these questions merit further research.
If considering implementation on a national scale, it would be important to evaluate the effectiveness of male engagement strategies and conduct multiple tests in different areas to determine if strategies are scalable. More comparative studies and impact evaluations are needed within countries to determine which strategies are most effective at promoting and supporting EBF with different populations. Contextual information about societal dynamics can indicate where and with whom interventions are most efficiently targeted [40] . Specifically, more studies about the effect of male engagement on 
Conclusion
It is important to understand the association between gender norms, male engagement strategies, and EBF prevalence in different contexts. This study augments the literature on this topic by reviewing an array of strategies that have been used in different LMIC. Together, these studies point to the importance of formative research about local gender norms and power structures to inform interventions. With increased emphasis on male involvement in reproductive health care and decisions in different settings, the question of for whom to focus promotion messages and supportive skills merits further research in order to determine the most appropriate and effective way to support EBF. 
